Introduction
Xanthogranulomatous pyelonephritis (XGP) is an uncommon form of chronic bacterial pyelonephritis characterized by the destruction of renal parenchyma and its replacement with granulomas, abscesses, and collections of lipid-laden macrophages (foam cells). 1 There are 1.4 cases per 100,000 population per year. 2 Most of them are unilaterally involved. Bilateral XGP is extremely rare. Poorly functioning kidney is always the consequence, and the outcome is grave for patients with bilateral XGP. Nephrectomy is deemed as curative treatment. With regard to the immediate loss of residual renal function and the relevant surgical risks, whether or not to undergo bilateral nephrectomy is a dilemma for these patients. Therefore, looking for a parameter by which to make the decision of nephrectomy becomes important. This case and previous reports show that nephrectomy might not be necessary for patients with bilateral XGP without pyrexia.
Case Report
A 47-year-old woman presented with malaise of 1 month's duration. She denied any history of dysuria, urinary frequency, fever, chills, weight loss, abdominal or flank pain, urinary calculi and urinary tract infection, except hypertension in the past 10 years. There was no significant family history. On examination, she was afebrile and mildly obese (body height, 154 cm; body weight, 76 kg), with a blood pressure of 134/ 82 mmHg. Pale conjunctivae were revealed. No palpable mass or tenderness was noted in the abdomen and flank. Complete blood count of peripheral blood showed normocytic anemia (hemoglobin, 8.7 g/dL; hematocrit, 26.2%) with normal white blood cell (WBC) count (8,000/mm 3 ) and platelet count (342,000/ mm 3 ). Blood biochemistry revealed elevated blood urea nitrogen (102 mg/dL), elevated serum creatinine (11.1 mg/dL) and normal C-reactive protein level (0.5 mg/dL). Urinalysis indicated WBC 11-20/highpowered field (normal, 0-5), and urine culture yielded Proteus mirabilis (6,000 colonies/mL). Urine acid-fast stain, culture and polymerase chain reaction for tuberculosis were negative. Urine cytology was negative for 3 studies. Plain film of the abdomen revealed irregularly shaped faint calcification at bilateral upper abdomen. Renal ultrasound showed right kidney 13.4 cm and left kidney 10.9 cm in size, with bilateral renal pelvic stones and multiple cystic areas in renal parenchyma ( Figure 1A ). Post-gadolinium enhanced T1-weighted The patient was discharged after arteriovenous fistula creation. The symptom of malaise improved after correction of anemia (hematocrit, from 26.2% to 28.2%) using erythropoietin therapy. The patient has sustained relatively stable renal function (serum creatinine, 10.6 mg/dL currently) and uneventful life without renal replacement therapy in the past 18 months of follow-up.
CASE REPORT

Bilateral Xanthogranulomatous Pyelonephritis
Discussion
Bilateral XGP is extremely rare. Middle-aged women are the most frequently affected. 3 Reviewing the literature, only 9 cases of bilateral diffuse XGP and 5 cases of bilateral focal XGP have been reported in the last 40 years (Table 1) . [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Several etiologic factors have been proposed, and genitourinary tract obstruction due to calculi and chronic urinary tract infection are the most well-recognized ones. [18] [19] [20] [21] Patients usually complain of abdominal or flank pain (48-89%), malaise (33-67%), fever (61-44%), weight loss (26-64%) and palpable mass (35-68%). 17, [20] [21] [22] Proteinuria, anemia, leukocytosis and azotemia may occur concurrently. [18] [19] [20] [21] In this case, age, gender, laboratory reports, imaging manifestations and renal histopathologic findings were compatible with the diagnosis of bilateral XGP. Peculiarly, malaise was the only symptom instead of the common ones, such as flank pain, weight loss, fever and recurrent urinary tract infection.
In previous literature, the diffuse type of XGP presented more frequently with pyrexia, and carried a worse prognosis compared to the focal type. Extensive renal and adjacent tissue damage may develop, such as renocolonic fistula, 23 psoas abscess, 24 nephrocutaneous fistula, 25, 26 and paranephric abscess. 27 Up to 80.5% of the affected kidneys were nonfunctioning. 19 Antibacterial agents rarely eradicate infection, and nephrectomy is the treatment of choice. 28 Partial nephrectomy has been reported to be successful only in focal XGP. 14 Preventing complication conflicts with preserving renal function. From the analysis of previous reports, mortality seems to be not related to the type of isolated organism, but pyrexia. There were 3 of 5 (60%) patients with pyrexia during admission who did not receive nephrectomy ( Table 1) . Two of these 3 (66.7%) pyrexial patients without nephrectomy died. One of the 2 (50%) patients with pyrexia during admission who received nephrectomy died. None of the 3 (0%) bilateral diffuse XGP patients without pyrexia died. None of the 5 patients with bilateral focal XGP who were alive were pyrexial ( Table 1 ). The mortality of bilateral XGP patients with pyrexia after nephrectomy was lower than that of those with pyrexia without nephrectomy (50% vs. 66.7%). This observation from the limited previous reports [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] indicates that nephrectomy may be beneficial for bilateral XGP patients with pyrexia, but not for patients without pyrexia. Therefore, pyrexia might be used as an indicator for nephrectomy of bilateral XGP. The explanation is that pyrexia might indicate a relatively active inflammation status, which warrants aggressive treatment. In this case, the stable general condition without nephrectomy further supports this observation. However, due to the limited number of cases reported, the significance of pyrexia may need more cases for further investigation.
In conclusion, despite being a rare disease, bilateral diffuse XGP should be kept in the list of differential diagnosis for patients with bilateral pelvic stones, diffuse caliectasis and enlarged kidney even in the absence of fever, body weight loss and recurrent urinary tract infection. Pyrexia might be an indicator for nephrectomy in bilateral XGP. On the other hand, bilateral diffuse XGP patients who are not pyrexial may maintain renal function for months to years without nephrectomy under adequate supportive treatment.
